Background: Femoroacetabular impingement (FAI) is a significant cause of disability in young adults. Hip arthroscopic surgery restores bony congruence and improves function in the majority of patients, but recent evidence indicates that women may experience worse pre-and postoperative function than men.
Femoroacetabular impingement (FAI) is an abnormal hip morphological condition that causes significant disability in young adults as early as the second decade of life. 3 Surgical management of this condition is often undertaken via hip arthroscopic surgery, which restores bony congruence and improves function in the majority of patients. 6, 11, 15 Hip arthroscopic surgery for carefully selected surgical candidates can promote not only a high rate of return to the previous level of activity 2, 19, 21 but high patient satisfaction. 1 However, more recent literature indicates that certain subgroups of patients, particularly women, 12, 15, 20 may be at an increased risk for poorer outcomes after surgery.
Recent prospective studies show that women report significantly worse functional outcomes before and after hip arthroscopic surgery compared with men. 15, 20 Adolescent women demonstrated a higher rate of second hip arthroscopic procedures when followed up to 5 years after the index procedure, 20 and female sex has been identified as a predictor of a longer than average recovery time from hip arthroscopic surgery. 12 Differences in hip morphology, soft tissue laxity, muscle mass, and dynamic joint stabilization have been proposed as causes of the reported outcome differences between men and women with nonarthritic hip pain. 9 Comparisons of sex-specific outcomes in this clinical population have been limited to a retrospective design 12 or a single follow-up session. 15, 20 The addition of a large, prospective, longitudinal outcome study would fill a critical gap in understanding whether men and women undergoing hip arthroscopic surgery for FAI recover differently over time.
Subjective reports of health and hip function in patients with symptomatic FAI have often been quantified using outcome measures such as the modified Harris Hip Score and Hip Outcome Score (HOS). These measures have historically focused on older arthritic patients and are limited in their widespread use, having demonstrated a ceiling effect with the young and more active population. 3, 22 Another measure, the International Hip Outcome Tool (iHOT-33), was recently developed to assess hip-specific function in active young adults. 8, 10, 13, 17 The iHOT-33 is reliable and valid in this population and does not appear to have the ceiling effect identified in other commonly used outcome tools. 17 Therefore, the purpose of this study was to identify whether self-reported hip function differed between men and women undergoing hip arthroscopic surgery for symptomatic FAI. We hypothesized that mean self-reported hip function scores would improve after arthroscopic surgery but that women would report poorer function than men both before and up to 2 years after arthroscopic surgery.
METHODS Participants
A total of 664 eligible patients were recruited during their initial visit with a single orthopaedic surgeon between November 2011 and June 2014. Surgical eligibility was determined by several clinical and radiographic guidelines: (1) clinical presentation consistent with FAI that adversely affected patient function, (2) alpha angle .50°for cam impingement or presence of acetabular retroversion and/ or coxa profunda for pincer impingement, (3) failed nonoperative therapy, (4) hip pain relieved after an injection with a local anesthetic, and (5) minimal degenerative hip changes (Tönnis grade 1). Patients were excluded from the current study if they had undergone bilateral procedures (n = 60), had undergone previous hip surgeries (n = 117), or withdrew from the study (n = 34). Additional exclusion criteria were cancellation of surgery (n = 17), surgeries for conditions not classified as FAI (n = 190), and being outside of the 15-to 50-year age range (n = 15) ( Figure 1 ). The study was approved by an institutional review board, and all participants provided informed consent when applicable before enrollment.
Procedures
Self-reported hip function and demographic data were prospectively collected preoperatively at the time of the zz surgical consent visit and at 3, 6, 12, and 24 months after arthroscopic surgery. Study data were collected and managed using REDCap electronic data capture tools hosted at The Ohio State University. 7 REDCap (Research Electronic Data Capture) is a secure web-based application designed to support data capture for research studies and provides (1) an intuitive interface for validated data entry, (2) audit trails for tracking data manipulation and export procedures, (3) automated export procedures for seamless data downloads to common statistical packages, and (4) procedures for importing data from external sources. 7 Self-reported hip function data were collected using the iHOT-33 17 and the Hip Outcome Score activities of daily living subscale (HOS-ADL). 16 
Power and Statistical Analyses
A sample size of 92 (26 men and 66 women) was calculated based on an a level of .05, power of 80%, and effect size of 0.65, which was derived from the differences in selfreported function between adolescent male and female patients after hip arthroscopic surgery. 20 Self-reported hip function data are reported as mean 6 standard error of the mean (SEM) for men and women separately at each time point. A linear mixed model for repeated measures was used to test differences in self-reported hip function over the study period using all available data points from the 229 enrolled patients. Sex and its interaction with time points were included as covariates in the model. The difference between men and women at each time point and the difference in changes between 2 time points were tested based on the corresponding contrasts of the parameters estimated in the mixed model. Missing data were handled by the mixed model based on the missing-at-random assumption. Sensitivity analyses were also conducted based on the completed data for each hypothesis tested using 2-sample t tests to confirm that the conclusions from the mixed model were robust to the model assumptions.
RESULTS
Women represented more than two-thirds (156/229, 68.1%) of the cohort at each time point and were of similar age (mean 6 SD, 31. 6 Table 2 ). There were no significant time 3 sex interactions for either the HOS-ADL (P = .12) or iHOT-33 (P = .64). There was a significant main effect of time for both measures (P \ .0001), indicating that mean self-reported hip function scores improved over time for both men and women at a similar rate. The HOS-ADL and iHOT-33 scores improved significantly between the preoperative time point (n = 229) and the 3-month (n = 180), 6-month (n = 170), 12-month (n = 148), and 24-month (n = 64) time points (P \ .0001) ( Table 3 ). There were no significant improvements in self-reported function from 6 to 24 months after arthroscopic surgery (P .11).
The main effect of sex was not statistically significant for either outcome measure (HOS-ADL: P = .14; iHOT-33: P = .07). However, post hoc t tests showed that women reported poorer hip function than men before surgery (P .003) both on the HOS-ADL (mean 6 SEM: 67.4 6 1.9
[men] vs 60. 
DISCUSSION
The purpose of this study was to compare self-reported hip function in men and women undergoing hip arthroscopic surgery for symptomatic FAI. The hypothesis was that mean self-reported hip function scores would improve after arthroscopic surgery regardless of sex but that women would report poorer function than men both before and up to 2 years after arthroscopic surgery.
These data partially support the a priori hypotheses; improvements in function were identified over the study period. Women did report significantly poorer hip function than men before surgery; however, the differences in selfreported hip function between sexes did not persist after surgery.
Hip arthroscopic surgery is a viable and effective treatment option for patients with nonarthritic hip pain that is not amenable to nonoperative care. 1, 3, 6, 15, [19] [20] [21] As hypothesized, self-reported hip function improved after arthroscopic surgery in this cohort of patients, but the lack of significant improvement in men and women more than 6 months after surgery was unexpected. The majority of current literature evaluating outcomes after arthroscopic surgery for FAI has focused on a single follow-up time point, ranging from several months 1, 6, 11 to years 11, 15, 19, 20 after the procedure. In this study, no improvements in self-reported hip function were identified between follow-ups subsequent to the 6-month postoperative time point. The inclusion of 3and 6-month time points revealed that the first 6 months after hip arthroscopic surgery represented the time of greatest improvement in hip function in this sample. Importantly, the mean scores on both the iHOT-33 and HOS-ADL never reached 90% during the study period, a goal that is commonly equated with successful restoration of function for many orthopaedic populations. Female sex is a predictor of a longer than average recovery time after arthroscopic hip surgery for the treatment of common hip disorders. 12, 15, 20 A large prospective cohort study of over 600 patients undergoing hip arthroscopic surgery for FAI showed that women reported lower quality of life than men both before and after arthroscopic surgery. 15 Although women demonstrated a greater improvement in quality of life scores after surgery, the mean score was still significantly lower than that of men at 1 year after arthroscopic surgery. 15 In a smaller prospective study of 60 active adolescents, female patients continued to report significantly poorer hip function than their male counterparts between 2 and 5 years after arthroscopic surgery. 20 The data from our study support the preoperative findings of other studies showing inferior hip function in women with symptomatic FAI 13, 15 but do not corroborate the evidence that shows that women continue to report poorer function postoperatively. 15, 20 The contrast in study findings could be explained by the difference in outcome tools used to quantify self-reported functional limitations and the range in the time frame for follow-up. While the current study standardized the time for each follow-up data collection, the studies by Malviya and colleagues 15 and Philippon and colleagues 20 included participants ranging from 1 to 7 years after hip arthroscopic surgery.
Sex-specific differences in the clinical and morphological presentation of symptomatic FAI have been identified before surgical intervention 4, 9, 18 and may negatively influence postoperative outcomes. Women comprised more than two-thirds of this study's cohort, and with the exception of isolated chondroplasty, women also represented a majority of each of the surgical procedures studied. Although the focus of this study was not to evaluate whether specific morphological characteristics and pathological abnormalities influenced the differences in self-reported function between men and women over time, its potential effect cannot be overlooked. The small number of patients undergoing certain surgical procedures in this cohort limits quantification of the effect. Importantly, self-reported hip function may also be related to other measures of physical impairments and performance deficits (ie, strength, range of motion, biomechanical adaptations) in this clinical population, none of which were collected in this study. Distinguishing the subgroups of patients who are more or less likely to improve after hip arthroscopic surgery will facilitate evidence-based clinical decision making and ultimately maximize outcomes in this population.
There were several limitations to this prospective cohort study. The findings from this study may not be generalizable to patients who have undergone a revision procedure or who have bilateral symptomatic FAI, as they were excluded from analysis. Generalized joint laxity, capsular laxity of the hip, muscle weakness, and other joint-specific impairments were also not controlled for in this study and could limit its generalizability to patients with profound physical impairments in the presence of symptomatic FAI. Finally, data on 2-year outcomes were included from all available participants but did not meet our a priori sample size calculations, and thus, we could have been underpowered to detect sex-specific differences at this time point. Although the mean difference in iHOT-33 scores between men and women at 2 years after surgery (7.7) was comparable with the mean difference between sexes before surgery (7.1), the comparison did not reach statistical significance. Importantly, the mean difference between sexes at both time points exceeded the minimal clinically important difference of the iHOT-33 score (6.1) reported in the literature. 17 The findings from this study indicate that despite poorer preoperative hip function, women with symptomatic FAI may achieve a similar level of function after arthroscopic surgery. The plateau in functional improvement more than 6 months after hip arthroscopic surgery highlights the need to investigate other factors that may mitigate progress toward full recovery. Currently accepted rehabilitation guidelines advocate for several months of structured rehabilitation phases, focusing on early protection of the healing joint, muscle strength, endurance and neuromuscular control, and eventual reintegration into prior activities. 5, 14 The findings of this study should both inform patient expectations for recovery and encourage future evaluations of other prognostic factors of successful functional outcomes after arthroscopic surgery for FAI.
CONCLUSION
FAI is a cause of significant disability in men and women, often beginning in adolescence and young adulthood. Although women with symptomatic FAI may report poorer function before surgery, hip arthroscopic surgery yields meaningful improvements in hip function in the majority of patients, regardless of sex.
